For the past 5 years, cultures and subcultures of excised lemon fruit tissue have been maintained in Kimble screw-cap vials (60957, no. 2-2k4), the vials being hermetically sealed with rubber-lined plastic screw caps, size 24 (Kordan, Nature 198: 867, 1963) . Under these conditions, the only oxygen available to the excised tissue was that present within the vials at the time of tissue implantation just prior to being sealed with the rubber-lined caps. The culture vessels were hermetically sealed to prevent evaporation of water from the small volumes of nutrient solution employed for growing freshly excised tissue (0.15 ml/vial) and established cultures and subcultures (0.5 ml/vial).
A relatively simple tissue-culture vessel is described which possesses the following characteristics: it allows for gas exchange between the interior of the vessel and the external atmosphere; it has an exceedingly low rate of water loss; and it forms a barrier against the entrance of microorganisms.
The A ring of silicone stop-cock grease (Dow-Corning), stable against running from -40 F (-38 C) to 400 F (204 C), is placed on the underside of the screw cap around the hole in the top of the cap, and a sterile polyethylene disc is pressed gently against the ring of grease. A second ring of silicone grease is placed on the underside of the polyethylene disc in approximately the same position as the first ring of grease, and a rubber liner with the Y16-in. hole in the center is gently pressed against the grease ring on the polyethylene disc. After aseptically removing the solid-top rubberlined screw cap from the vial containing the excised tissue, the polyethylene-lined cap is screwed down tightly on the vial. The final setup consists of a polyethylene membrane sandwiched between the plastic cap and the rubber liner which serves as a gasket (Fig. 1) .
The Du Pont polyethylene film has the following physical properties: water loss, 1.8 g per 100 in.2 (645.16 cm2) per 24 hr per mil at 100 F (37.7 C) and 100% relative humidity (RH); 02 transmission, 535 cc per 100 in.2 per 24 hr (atm/mil) at 100 F and RH = 100%; CO2 transmission, 2,505 cc per 100 in.2 per 24 hr (atm/mil) at 100 F and RH = 100%. For film 10 mils thick, these values are reduced to 10-fold: water loss, 0.18 g; 02 transmission, 53.5 cc; and CO2 transmission, 250.5 cc, respectively. Calculations Oxygen and CO2 released during decomposition of H202 and K2CO3 do not build up any lasting pressure within vials sealed with the polyethylene-lined caps. Nutrient media in vials sealed with the polyethylene-lined caps remain sterile indefinitely. The vials shown in Fig. 1 initially contained 0.5 ml of liquid on 1 November 1959, the meniscus of the fluid being tangent to the base of the vials. After 5.5 years at room temperature (4 May 1965), the meniscus of the fluid is still tangent to the base of the vials with no apparent diminution in volume of the fluid being evident.
The rate of gas exchange can be altered by using a thinner gauge polyethylene film (see Du Pont Bulletin PO-1) or by increasing the surface area of the polyethylene membrane exposed to the atmosphere. This investigation was supported by research grant E-293 from the American Cancer Society.
